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SIGNAL PROCESSING UNIT AND SIGNAL PROCESSING METHOD 



BACKGROUND OF THE INVENTION 

5 I. Field of the Invention 

The present invention relates to a signal processing unit 
and signal processing method for data in floating point format 
which calculate the p-th power of v (v A p) , and to a program 
product for implementing the method. 

% 2 . Discussion of the Related Art 

G In Japanese Unexamined Patent Publication Heisei 11-288365, 

3 the present inventors have described the structure of an 
s 4 exponential calculation device. The device, when the input 
3lS value x is an integer, calculates the value of x A (4/3), for 

example , with an economical circuit structure and at high speed. 
In that proposal, the range of variation of the input value x 
is, for example, greater than or equal to 0 and less than 8192. 
For this type of input value x, the value of x A (4/3) is 
20 calculated as follows. 

First, as shown in Fig. 1, a decision is made as to whether 
or not the input value x is less than or equal to 1023. If the 
value of x is less than or equal to 1023, then the value of a 
variable x' is set to be equal to x, while if it is not then x 1 



is set to be equal to x/8. In other words, the value of x r , at 
this stage 7 becomes x l less than or equal to 1023. The value of 
x' set in this manner is used as an address for looking up a ROM 
table. As shown in Fig. 2, the 4/3 powers of values of x' from 

5 0 to 1023 are stored in this ROM table. 

Thus, looking up from this type of ROM table using x' as an 
address, and the data value at the address obtained will be 
termed y' . If the original input value x was a value less than 

ri or equal to 1023, then y is set to be equal to y' , while 
lffj otherwise y is set to be equal to y*16. The value y obtained by 

vg this calculation is the required value of x^(4/3) . 

% 4 By doing this it is possible to calculate the exponential 

^ of an input value - provided that it is an integer - with an 

a /j economical circuit structure and at high speed. 

However, with this type of method, it is a premise that the 

=--ssa 

input value is an integer, and therefore the problem remains 
that this method is inapplicable if the input value is an item 
of floating point data. 

Moreover although it is possible, after performing type 
2 0 conversion of an item of floating point data which has been 

inputted to an integer, to calculate its exponential with the 
structure according to the prior art described above. In this 
case, the extra procedure of converting floating point data to 
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an integer is entailed, and furthermore there is the problem 
that a loss of calculation accuracy is caused by such a type 
conversion procedure. 

Although in AAC (Advanced Audio Coding) procedures for 
example, it is necessary to perform procedures for converting 
real numbers into integers so as to compress symbolic data. In 
order to do this, memory for storing various floating point data 
items and memory for storing various integer data items is 
required, and a complicated structure, such as a main processor 
and a co-processor and the like, becomes necessary in order to 
perform conversion of floating point data values into decimal 
fractions . 



SUMMARY OF THE INVENTION 



The objective of the present invention is to provide a 
signal processing unit which calculates exponentials with an 
economical circuit structure, at high speed, and with good 
calculation accuracy, even when the input value is floating 
point data; and to provide a signal processing method for doing 
this, and a program product for ensuring that this signal 
processing method should be executed by a computer. For 
example, calculation of a floating point value v raised to the 



power 0.75 or to the power 1 (which amounts to converting it 
into an integer) is frequently required in AAC encoding 
according to the MPEG2 or the MPEG4 audio encoding method. And 
it is the objective of the present invention to provide a signal 
processing unit, signal processing method, and a program product 
embodying the method, which can implement such calculations with 
an economical circuit structure and moreover at high speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flow chart showing an exponential calculation 
method performed by an exponential calculation device according 
to an example of the prior art; 

Fig. 2 is a figure showing a ROM table stored in this 
exponential calculation device according to this example of the 
prior art; 

Fig. 3 is a figure showing a bit field in a 32 -bit floating 
point format according to the IEEE 754 standard; 

Fig. 4 is a block diagram showing the structure of a signal 
processing unit according to a first preferred embodiment of the 
present invention; 

Fig. 5 is a figure showing an example of a table which 
constitutes a first conversion section; 



Fig. 6 is a figure showing an example of a table which 
constitutes a second conversion section; 

Fig. 7 is another figure showing an example of a table 
which constitutes the first conversion section; 
5 Fig. 8 is another figure showing an example of a table 

which constitutes the second conversion section ; 

Fig. 9 is a block diagram showing the structure of a signal 
processing unit according to a variant of the first embodiment 
fS% of the present invention; 
lCh Fig. 10 is a block diagram showing the structure of a 

i.g signal processing unit according to a second preferred 
%J embodiment of the present invention; and 

s Fig. 11 is a figure showing an example of a table which 

^ constitutes a third conversion section. 

lj| 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



In these preferred embodiments, the floating point format 
of the input data is taken to be the 32 -bit floating point 
2 0 format according to the IEEE754 standard. First, this 32 -bit 

floating point format according to the IEEE754 standard will be 
explained in outline. 
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Fig. 3 is a figure showing the bit fields in the 32 -bit 
floating point format according to the IEEE754 standard. In 
this figure, the highest one bit is the sign bit 10, and if it 
is "0" then the floating point number in question is positive, 
5 while if it is "1" then said number is negative. 

The eight bits after the sign bit 10 are the region termed 
the exponent part 11. The 23 bits after the exponent part 11 
are the region termed the mantissa part 12. Here, when the 
value of the exponent part taken as an integer of 8 bits is 
lfi termed e, and the value of the 23-bit mantissa part, taken as a 
N fixed point number with the point before the most significant 
Si bit of said 23 bits, is termed k, then the real number value 
= which is denoted by this floating point format data item will be 
S 1 termed v, and: 
ife! v=(2 A (e-127))*(l.k) . 
^ Here, the notation (l.k) indicates that the point is before 

the most significant bit of the 23 -bit data item k, and that the 
bit before the point is always 1. 
For example, if the 23-bit data item k is 
20 k=10000000000000000000000, then (l.k) is as follows. 
(1 .k) =B' 1 . 10000000000000000000000=1+0 .5=1 . 5 

It should be noted that the notation B' means that the 
following number is a binary number. 
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To give another example for the sake of checking, if 
k=11100000000000000000000, then (l.k) is as follows, 
(l.k) =B f 1.111000 000000000000000 00 
=1+0. 5+0 .25+0 . 125=1 . 875 

That is, the mantissa part 12 is a field which represents a 
value greater than or equal to 1.0 and less than 2.0. In other 
words, if the bit pattern of a 32 -bit floating point number 
according to the IEEE754 standard is, for example, 
01000000011100000000000000000000, then the real number value 
denoted by this bit pattern is as follows. 
v= (2 A 128-127) ) *1. 875 = 3 .75 

Further, if a 32 -bit floating point number is 
00111111010000000000000000000000, the real number value v given 
by this bit pattern is as follows. 
v= (2 A (126-127) ) *1.5 = 0-75 

- Embodiment 1 - 

In the following, first preferred embodiments of the signal 
processing unit and method of the present invention will be 
explained with reference to the drawings. This signal 
processing unit is a device which calculates the value of v^p, 
when v is taken as floating point data which is made up from an 
E-bit exponent part and an F-bit mantissa part. For the first 



preferred embodiment, the explanation will be made in terms of 
an exponential calculation device which obtains the exponential 
value v^0.75. This is based upon a procedure (ISO/IEC13818- 
7:1997) which is frequently performed in an audio encoder 

5 according to the MPEG2 or the MPEG4AAC standard. 

Fig. 4 is a block diagram showing the structure of a signal 
processing unit according to the first preferred embodiment. 
This signal processing unit comprises an exponent part 

^ extraction section 20, mantissa part extraction section 21, 
lih first conversion section 22, second conversion section 23, and 

yi multiplier section 24. 

M The exponent part extraction section 2 0 extracts a bit 

Q series from the exponent part of the floating point format data. 
; y In other words, in this first preferred embodiment, since it is 
l^f in a floating point format which conforms to the IEEE754 32 -bit 
floating point standard, the 8 bits of the exponent part shown 
in Fig. 3 are extracted. 

The mantissa part extraction section 21 extracts a bit 
series of the most significant K bits from the mantissa part 12 
2 0 of the floating point format data. In other words, in this 

first preferred embodiment, the most significant K bits from the 
23 bits of the mantissa part 12 shown in Fig. 3 are extracted. 
In this embodiment, K is taken as 12. 
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The first conversion section 22 outputs the value of a 
function X(e) which corresponds to the output value e from the 
exponent part extraction section 20. Fig. 5 is a table showing 
the first conversion section 22. In this table, supposing the 
5 extracted value of the output value e to be i, at the address i, 
the values 2* ( (i-127-K) *0 . 75) are stored. This is given 
generally by 2 A ( (i ( (1« (E-l) ) -1) -K*P. 

The second conversion section 23 outputs the value of a 
™ function Y(f) which corresponds to the output value from the 
lM mantissa part extraction section 21. Fig. 6 is a table showing 
,g the second conversion section 23. In this table, supposing the 
U extracted value of the output value f to be j , the values 
O { (1<<K) +j ) ^0 . 75 are stored. It should be noted that the 
Hi expression " 1<<K" represents 2 A K. This is given generally by 

ii ( (i«K)+j) a p. 

The multiplier section 24 multiplies together the output 
value from the first conversion section 22 and the output value 
from the second conversion section 23, and outputs the value of 
v p. 

20 The operation the signal processing unit structured as 

described above will now be explained. First, when an input 
value v is supplied, the exponent part extraction section 2 0 of 
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Fig. 4 extracts the exponent part from the floating point format 

for said value v. 

For example, if v=6144.0, the bit pattern in floating point 
format which corresponds to this is 

01000101110000000000000000000000, and therefore in this case the 
exponent part extraction section 20 extracts 10001011. 

Next, when the input value v is supplied, the mantissa part 
extraction section 21 extracts the uppermost K bits (where K=12) 
of the mantissa part from the floating point format for said 
value v. In this example, the mantissa part extraction section 
21 extracts the value 100000000000. 

Next, the first conversion section 22 takes the output 
value B' 10001011 from the exponent part extraction section 20 
as an address for looking up the table shown in Fig. 5. In the 
case of this example, since the value of B' 10001011 is 139 in 
decimal, the value in the address 13 9 is looked up, and the 
output value 1.000 is obtained. 

Next, the second conversion section 23 takes the output 
value B' 100000000000 from the mantissa part extraction section 
21 as an address for looking up the table shown in Fig. 6. In 
the case of this example, since the value of B' is 100000000000 
is 2 04 8 in decimal, the value in the address 2 048 is looked up, 
and the output value 693.9663 09 is obtained. 
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Finally, the multiplier section 24 multiplies together the 
output value from the first conversion section 22 and the output 
value from the second conversion section 23. In other words, it 
calculates : 

1.000*693 .96630 9=693.966309. 

The result of this multiplication, in this first preferred 
embodiment, is supplied as the calculated value which was 
required, i.e. as the value of 6144.0^0.75. 

In order to verify the operation of this first preferred 
embodiment, the calculation process for v^0.75 will again be 
traced with v=1.875. Since when v=1.875, the corresponding bit 
pattern in floating point format is 

00111111111100000000000000000000, accordingly in this case the 
exponent part extraction section 20 extracts the value 01111111. 

Next, when the input value v is supplied, the mantissa part 
extraction section 21 extracts the uppermost K bits (where K=12) 
of the mantissa part from the floating point format for said 
value v. In this example, the mantissa part extraction section 
21 extracts the value 111000000000. 

Next, the first conversion section 22 takes the output 
value B' 01111111 from the exponent part extraction section 20 
as an address for looking up the table shown in Fig. 5. In the 
case of this example, since the value of B' 01111111 is 127 in 



decimal, the value in the address 127 is looked up, and the 
output value 0.001953 is obtained. 

Next, the second conversion section 23 takes the output 
value B 1 111000000000 from the mantissa part extraction section 
5 21 as an address for looking up the table shown in Fig. 6 . " In 
the case of this example, since the value of B 1 111000000000 is 
3584 in decimal, the value in the address 3 584 is looked up, and 
the output value 820.391052 is obtained. 

Finally, the multiplier section 24 multiplies together the 
1@3 output value from the first conversion section 22 and the output 
Q value from the second conversion section 23. In other words, it 

calculates: 
f~ 0 .001953*820 .3 91052 = 1.602224 . 

J1 The result of this multiplication, in this first preferred 
15j embodiment, is supplied as the calculated value which was 
M= required, i.e. as the value of 1.875 A 0.75. 

In the above described embodiment 1, the first and second 
conversion sections 22 and 23 are constituted by the tables 
shown in Figs. 5 and 6, and, for each address i and j , the 
20 values of 2 A ( (i-127-K) *0 .75) and ( (1«K) + j ) A 0 . 75 are 

respectively stored therein. But this method of implementation 
is not absolutely necessary. 
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Alternatively, it is acceptable for X(i) and Y(i) to be 
determined as shown below. 
X(i)=2 A ( (i- ( (1«(E-1) ) -1) -K)*p)*S 
Y(j) = (((l«k)+j) A p)/S 

For example, for the address i, it it would also be 
acceptable to store the value 2 A ( (i-127) *0 . 75) . In this case, 
the second conversion section 23 would be constituted as a table 
in which, for the address j , the value (1 . 0+j / (1«K) ) A 0 . 75 is 
stored. This type of tables are shown in Figs. 7 and 8. 

Fig. 9 is a block diagram showing another example of this 
first embodiment. In this example, the input value v is 
inputted to a processor 25. The processor 25 is connected to a 
memory 26. The memory 26 maintains the data which were stored 
in the tables of the above described first and second conversion 
sections, and also the program for the processor 25. And this 
processor 2 5 executes an exponent part extraction procedure and 
a mantissa part extraction procedure, which respectively fulfill 
extraction functions identical to those of the above described 
exponent part extraction section 20 and mantissa part extraction 
section 21. Furthermore, the processor 2 5 executes first and 
second conversion procedures which respectively fulfil table 
lookup functions identical to those of the above described first 
and second conversion sections 22 and 23, and a multiplication 



- 13 - 



procedure (whose function is identical to that of the above 
described multiplier section 24) in which the data values which 
have been extracted from the tables by the first and second 
conversion procedures are multiplied together, the result being 
5 outputted as the value of v A p. The programs which specify these 
procedures and the conversion tables are kept in the memory 26. 
Furthermore, it is possible to implement the present invention 
as a program product which is recorded upon a computer readable 
medium, or which is transmitted over a network. 
1@P According to the above described embodiment 1 and its 

O variation, by including a exponent part extraction section which 
r; extracts a bit series from an exponent part of a floating point 
I* data item, a mantissa part extraction section which extracts the 
Ij most significant K bits from a mantissa part of the floating 
l£ point data item, a first conversion section which inputs the 
C output e of the exponent part extraction section and outputs the 
value of a function X(e) thereof, a second conversion section 
which inputs the output f of the mantissa part extraction 
section and outputs the value of a function Y(f) thereof, and a 
20 multiplier section which multiplies together the output value 

from the first conversion section and the output value from the 
second conversion section, thereby it becomes possible to 
calculate an exponential using an economical circuit structure, 
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at high speed, and moreover with good calculation accuracy, even 
when the input value is a floating point data item. 

Here by "economical circuit structure" is meant that, since 
only certain uppermost bits of the mantissa part are extracted 
5 by the mantissa part extraction section, and only these 

uppermost bits are used as an address for looking up the table, 
therefore the space required in the memory for the table is 
reduced. 

O Furthermore, by "high speed" is meant that, since the 

iQi structure only requires elements for directly extracting 
;ij portions of the floating point format bit pattern, for table 
%2 access, and for multiplication, therefore complicated 
O calculation becomes unnecessary, and it is possible to perform 
fyi the exponentiation procedure at high speed, 
lp Yet further, by "good calculation accuracy" is meant that, 

since no type conversion from floating point format to integer 
format is ever required to be performed, therefore in every 
case, with this preferred embodiment, it is possible to maintain 
an accuracy of 12 significant decimal places. 
2 0 Although with the preferred embodiment described above the 

number K of the uppermost bits which were extracted from the 
mantissa part was 12, it would also be possible, as a variation, 
for this number to be different. If the value of K is greater 
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than 12, then, although the calculation accuracy is enhanced to 
be greater than 12 significant decimal places, the size of the 
memory required for the corresponding table becomes greater. 
Conversely, if the value of K is less than 12, then, although 

5 the calculation accuracy is deteriorated, the size of the memory 
required for the corresponding table is reduced. For example, 
in the case that K=ll so that 11 bits are extracted, then in the 
first conversion section 22, for the address i, the value stored 

C3 be comes 2 ( (i-12 7-11) *0 . 75) , and in the second conversion 
section 23, for the address j, the value stored becomes 

^ (2048+j) A 0.75. 

H - Embodiment 2 - 

ry Next second preferred embodiment of the signal processing 

ty 

153 unit and method of the present invention will be explained with 
reference to the drawings. With the second preferred 
embodiment, as an application of the exponential calculation 
device and method of the present invention, the structure for 
obtaining the value converted to an integer of the exponential 

20 value v A 1.0, in other words the structure and operation of the 
device which performs type conversion of the floating point 
value v to an integer. Since the procedure of performing type 
conversion of a floating point value to an integer is extremely 

- 16 - 



often executed during the procedure of encoding audio or video, 
if this procedure can be executed at high speed, the efficiency 
becomes very high. For example, in an audio encoder according 
to the MPEG2 or the MPEG4AAC standard, for a floating point 
5 value v for which is greater than or equal to 1 . 0 and less than 
8192.0, the procedure of performing type conversion of the value 
of v to an integer value is often executed. 

In this second preferred embodiment of the present 
O invention, an item of floating point data which is made up from 
l^P an E-bit exponent part and an F-bit mantissa part will be termed 
"!? v, and when the value of v is greater than or equal to 2.0 and 
^; less than 2 N and N is a natural number, the operation will be 
fi explained of signal processing unit which raises v to the power 
ry 1 and outputs the result converted into an integer value. 
lO Fig. 10 is a block diagram showing the structure of an 

exponential calculation device according to this second 
preferred embodiment. This signal processing unit comprises an 
exponent part and mantissa part extraction section 3 0 and a 
third conversion section 31. If the number of bits in which (N- 
20 2) is expressed in binary notation is M, the exponent part and 
mantissa part extraction section 31 is structured so as to 
extract a bit field consisting of at least the lowermost M bits 
of the exponent part and at least the uppermost (N-l) bits of 
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the mantissa part. If the value given by the bit field which 
has been extracted from the exponent part and mantissa part 
extraction section 3 0 is termed w, the third conversion section 
31 is structured so as to store in advance as a table the values 
5 of v converted to integers for all the addresses w which are 
obtained for this bit field. The third conversion section uses 
the value w given by the bit field as an input and reads out the 
value from the table. 

When the value of v is greater than or equal to 2 . 0 and 

IP less than 2 A N, the reason that it is sufficient to extract a 

U certain number of digits that (N-2) is expressed in binary 
number from the extraction section 30, is as follows. 

T First, since the value e of the exponent part when v=2 A N is 

2 A N=2 A (e-127) , 

4| therefore e=N+127. 

B Here, since v is supposed to be greater than or equal to 

2.0 (greater than or equal to 2 A 1) , e is greater than or equal 
to 128. Thus, since with this condition the most significant 
bit of the 8 -bit exponent part is necessarily "1", when 

2 0 discriminating its value, at least the information in the 

highest bit is not required, and a number of bits on the low 
side are sufficient. Here, which bits are necessary is 
determined according to the value of N, in the following manner. 
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When the value of the exponent part e with the most significant 
bit excluded is termed e 1 , then since by the above equation 
e=N+127 
therefore : 

e' =e-128=N+127-12 8-N-l . 

Thus the number of bits which are required to express e' is 
the number of bits which are required to express (N-l) . Since 
in this second preferred embodiment the value of v is taken as 
being less than 2 A N, the value which gives e ! is one less, and 
the number of bits which are required becomes the number of bits 
which are required to express (N-2) . 

Furthermore, next, when the value of v is taken as being 
greater than or equal to 2 . 0 and is less than 2 A N, the reason 
for extracting from the mantissa part the bit field of at least 
its most significant (N-l) bits is as follows. Since in this 
second preferred embodiment the explanation is being made in 
terms of a device which converts floating point data to integer 
form, attention should be paid to how many bits the value 
converted to an integer of a value less than 2 A N is expressed 
by. For example, since a value less than 2 A 5 is less than 32, 
it can be expressed with 5 bits. In the same manner, since a 
value less than 2 A 6 is less than 64, it can be expressed with 6 
bits. Thus, in the floating point format of this second 



preferred embodiment, the mantissa part stores the value by- 
shifting it on the most significant bit side, and moreover is 
expressed in a form with the most significant bit eliminated, 
thereby its value becomes expressed by a number of bits one bit 
fewer than the required number of bits when converted to an 
integer. Accordingly, since when the value is less than 2^N, it 
is possible to discriminate the values by extracting N-l bits 
from the mantissa part, therefore this bit field of the most 
significant (N-l) bits is extracted from the mantissa part. 

By this type of structure, and by taking the value which 
has been extracted by the exponent and mantissa part extraction 
section 30 as an address and using this address for looking up 
the table which constitutes the third conversion section 31, it 
is possible, even if the input value is an item of floating 
point data, to perform exponential calculation with an 
economical circuit structure and at high speed. 

In the following, in order to simplify the explanation, the 
structure and operation of the signal processing unit which 
performs type conversion of a floating point value v to an 
integer value will be explained for the case when v is greater 
than or equal to 2 . 0 and less than 2 A N, i.e. 32.0. In the 
exponent and mantissa part extraction section 30, a bit pattern 
which includes the uppermost N-l bits of the mantissa part is 
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extracted from the bit field which straddles the exponent part 
and the mantissa part of the inputted item of floating point 
data. In this second preferred embodiment the floating point 
format is supposed to be the one shown in Fig. 3, and the 
5 lowermost 2 bits of its exponent part and the uppermost 4 bits 
of its mantissa part are extracted. In other words, a 
continuous field from the 2 0th bit through the 25th bit of the 
floating point format is extracted, and this is termed w. 

The intention of extracting this type of bit pattern is as 
1*4P follows. 

At this time, the region for the floating point value v 
which is inputted is greater than or equal to 2.0 and less than 
I 32.0, and what is required is (int) (v A l) . Accordingly, the 
\j output value is an integer greater than or equal to 2 and less 
IS than or equal to 31. Now here, for example, since the bit 
H pattern for the floating point value 2.0 is: 
0 10000000 00000000000000000000000 

and the first pattern of the floating point value for 
31.99999999999999 is: 
20 0 10000011 11111111111111111111111. 

Therefore in this region the bits that vary in the exponent 
part are only the lowermost two bits of said exponent part. To 
put it in the opposite way, it will be understood that, if these 
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lowermost two bits are known, the process of adding 12 8 to their 
value can introduce the value of the original exponent part . 

On the other hand, for the mantissa part, although all the 
23 bits vary, since the effective number of digits in the final 
5 output value is 5 bits, the necessary bits for the mantissa part 
are only the uppermost 4 bits in the mantissa part. In other 
words, the bits of the mantissa part other than its uppermost 4 
bits are bits which can be discarded from the point of view of 
the final result. Due to this, in the exponent and mantissa 
IS part extraction section 30, only the minimum amount required is 
^% extracted, which consists of the lowermost 2 bits in the 
%j exponent part and the uppermost 4 bits in the mantissa part, 
s The third conversion section 31 receives the output value 

Nf from the section 30, and outputs the value of a function Z(i,j). 
if Here, i and j are values obtained from w. Fig. 11 shows a table 
?5B which constitutes the third conversion section 31 in this 

embodiment. A value calculated as described below is stored in 
the address w of this table. That is to say, i is the value 
obtained by adding 128 to the uppermost 2 bits of w, in other 
2 0 words the value of the exponent part of the original floating 
point data item accessed by the extraction section 30, while j 
is the value of the lowermost 4 bits of w, in other words the 
value of the uppermost 4 bits of the mantissa part of the 
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original floating point data item accessed by the extraction 
section 30. The value given by (2^((i-127- 
4)*1.0) )* ( (l«4)+j) A 1.0 is stored in the address w. 

The operation of the signal processing unit structured as 
5 described above will now be explained. First, the exponent and 
mantissa part extraction section 3 0 of Fig. 10 receives the 
input value v, and extracts from the floating point format for 
said value v a continuous bit field of the 6 bits from the 2 0th 
f3 bit through the 2 5th bit. For example, if v=3.75, since the bit 
lj pattern for the floating point format which corresponds to this 

if 5 ! 

1% is 01000000011100000000000000000000, therefore in this case the 
%! exponent and mantissa part extraction section 3 0 extracts the 

bit field 001110. 
^ Next, the third conversion section 31 looks up the table 

|S shown in Fig. 11 using as an address the output value B 1 001110 
from extraction section 30. In the case of this example, since 
B' 001110 is 14 in decimal, the value in the address 14 is read 
out, and the output value 3 is obtained. This is the value when 
type converted into an integer of the input value 3.75. 
2 0 In order to check the operation of this second preferred 

embodiment, the process will be followed through again for the 
input value v=2 0.75. If v-2 0.75, since the bit pattern for the 
floating point format which corresponds to this is 
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01000001101001100000000000000000, therefore in this case the 
exponent and mantissa part extraction section 3 0 extracts the 
bit field 110100. 

Next, the third conversion section 31 looks up the table 
shown in Fig. 11 using as an address the output value B' 110100 
from the extraction section 30. In the case of this example, 
since B' 110100 is 52 in decimal, the value in the address 52 is 
read out, and the output value 20 is obtained. This is the 
value when type converted into an integer of the input value 
20.75. 

In this second preferred embodiment as well, in the same 
manner as with Fig. 9, the required steps are maintained in 
memory using a processor and a memory, and it is possible to 
implement the conversion process via software processing by 
storing and maintaining the conversion table which corresponds 
to the third conversion section 31. Furthermore, it is also 
possible to implement the present invention as a computer 
readable medium for a program on which a computer performs the 
method of the present invention, or as a program product which 
can be transmitted via a computer network. 

In particular, with the second preferred embodiment of the 
present invention, since p=l and thus the values which are 
stored in the table are integer values, thereby as a result the 



embodiment can perform type conversion for an input value v in 
floating point format to an integer value at high speed. 

It is to be understood that although the present invention 
has been described with regard to preferred embodiments thereof, 
5 various other embodiments and variants may occur to those 

skilled in the art, which are within the scope and spirit of the 
invention, and such other embodiments and variants are intended 
to be covered by the following claims. 

The text of Japanese priority application no. 2000-222264 
filed July 24, 2000 is hereby incorporated by reference. 
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